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Abstract of JP20031 83463 

PROBLEM TO BE SOLVED: To provide a composition suitable as a co-extrusion tie, and a multi- layered 
structure comprising a layer (L) containing the tie and a layer (J) directly bonded thereto. 
SOLUTION: The composition comprises an isotactic polypropylene homopolymer or copolymer (miPP) 
obtained using a metallocene catalyst and a grafted isotactic polypropylene homopolymer or copolymer 
(zniPP) obtained using a Ziegler-Natta catalyst. The layer (J) can be selected among the following: (1) a 
layer of a polar resin containing nitrogen or oxygen, for example, polyamide, a saponified product of an 
ethylene/vinyl acetate copolymer or polyester; (2) a layer of an inorganic oxide formed on a polymer such 
as polyethylene, polyethylene terephthalate or EVOH; and (3) a layer of a metal or a metalloplastic. 
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^i/x^;V h V * h4=-^v"5X ^ ^ £ y P*~>>< 
>< 7^ y p^x^;V h y * 

X ^^^ijD^>xf-;HW b^»7^ 7^'J 
p^^yp h y ^ b^yi/^y, *99V v^yf 
p if A/ bv*b ^>->7X 7 ^ y p *->-7^;i/ h y ^ 

1- WVV, )5^i"jD^f/W ht-»7X 

7 9 V p *^x^;V h y x h *i/>-7 X * 9 9 V P* 

h y x h *i^>7 x ^ ^ ^ y p ^-y^jv b 

V ^n|^>i/7X 79 V v**y?x3 t?;V h U 7 h* 

5/5 ym<o7 9 v fry 7 y%m^z ctms, 

[0 0 2 6] cn60?E^«l*W>SCfcfe*P*So T 

(VTMO) C H 2 = C H- S i - (0 C H 3 ) 3 ; l£x;V 
h ij x h 4^$/ 5/^ V (VTEO) CH 2 = CH-S i- 
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(0 C H 2 C H») 3 ; t£x;l/ hV* F4^x F4^79 
y (VTMOEO) CH 2 = CH-S i- (OCHaOCH* 
CHs) a ;*5<fctf (3- W^^JP^) yoW 
HJ*Mr5/f9> CH 2 = C (CH.) -C (0) 0 
- (CHO s-S i (OCH 3 ) 3 

[00 27] 5plSiftI*;l/^y^00!Iii 2 ~ 2 0 «CDg*|g 

m^zt^tz, (t^ftv «*tf 7 * u ;w& 7 7 * y ;v 

x7t7VSP§{*> 7 5 Fii#, -f 5 FlPWttocS; 10 
1^797 hffc-ty v-a 4~ 1 0 ffloj^*M^^rwr 

[0028] cw^y hftt/T-BmffVWy 

6 7v;H, I'^ava fh73yl, 7U;l/3^ 
7®^ i'i'n'N^-iy-i, 2-^*;V*y^ 4- 
^l^^P^S^-x;/-!, 2-^*;v*y^ tr 
>'^a[2.2.1]^7 p h-5-xy-2, 35>#>l'#y(l* x-7 
^;l/t^77P[2.2. i]^h+iy-2, 2-^;l/tf5>' 20 
®> i*vw>8, iizk^^ny^ ftlOh^nv 

K> ifekTU/Va/N^ft, S/^p^vH-M-xy-i, 2 

1, 2-ift7j<^;l/*y^ t£5':J'P[2.2.1]"'\7F-5-X 

y-2, 3^7j<^*;i/Ji?viEx x-^f-^tfi^P [2.2.1]^ 

7 F-5-x y-2, 2-#S7j< S^^7 V^cd ^ SWT § 

CO 0 2 9] fOi©^77 hffctyv-OMi: LTJ4 

j/^nxf;Viifc wb^7{";wk * 30 

f-;l/777y U-h, xfA/7*'Jl^K x9^7 

f> ^y^;VT^y i/— k ^y^7;V;*77y 

h> €/xf;^l/X-h, yxf/WI/x- F, ^7 

73*- F> ^x^;W73*-F, ^PISfii*;l/#y^ 
7 5 FKtffc WttfT * 'J ;l/7 5 F\ 77#y )\>7 5 
F> VW>l ; e/7^F, vWVl^SR Tl/ 
4 ym-^/^-f-^T 5 F\ vW yKN, N-^x^;l/7 
5F\ ^WyM-t/^f^^R TWVKNJ- 40 

F, 7v;ViN-t/x^75F\ 7v;l/^N,N-^xf- 
;V75F\ 7V;l/^N-t77^;U75 F\ 7v;l/KN,N- 
^7^;V75F, ^ftft*/l/*>«0^ 5 FH*fc W 
F\ N-7^;Vv^5 F*<tOl-7ix;l/ 
vW5F\ .5Fftft*;I/*>«Oisll«L MA.fef7^7 
U- K 7^7^*77 'J U- F, ^777 A 
77 'J F*5<fct>M^77£/7 * 'J h 

Wo 

[0 0 3 0] #'J7- (C) fc*,fctf/$fc&^-79- 50 
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UT-Sfctt3*yT- (B) £797 Fft*7V-;g: 

797 vt^mm^^^o ®mmu<Dm±. 

-f fc, ±BBM»**fi*"&fc'5l& 1 5 0 °C~ 3 0 0 °C 

tc jpjR-r s c h -e 79 7 h ft**are * s , c ©gist 

ai//tJWittr<y4?X K;VX7 *PB^ 
yj&y, *?*ymT*$>5o 

[0031] m^m^my^mmmt-f^ 

jW\J F P^V^y F\ £ 7 y/W FP^^y 
F\ v>W77Pb 0 ;V^y-tr>7^ Fp^V^^ F^ -7 
(t-7^;W y F\ t-^/k* 5 >U^/W-* 

'X ^5/WOl/**S/H % 1,3-td'X (t-^/w-W* 
^yToW ^yt?y, 7^g7i^;W-*y F\ 
^>M;H;l/t^> F> -4 7 77- y ;UrOW-*f F\ 
i£7 (3, 5, 5- h y /^;V^-77y M rOW-** Ffc 
Jct/^^/l/x^l/^ F y-W^y F?*« 0 
[0 0 3 2] ^yT- (C) *£&/klti£f~-9 ! 7'- 
• i- v #tm%R^X&btirc#V 7pH l/XO*** 

yv-sfc«34-°yT- (b) *H9-fattH*fttt» 
^ff»T*^7Mtrs 0 *m*iai 

ffit/^ti •■fcw-ff**.. 797 Kt^y v-©«ttaat 

»Sb<«797bStlfcz n i PP 

(b) tttic^<D^yv- (o fc.*$t?ffljs»»©s 

»cMLT0. 0 1-1011% »$b<{*0. 1~ 
5««%fc-TSo 797 Mfcrt7v-©«fci:F T I 

[0 0 3 3] 5^-79- • 7-v7ttlS^V^T#6tl§ 
7^ 7 ^ 7 ^ y * * 'J 7p b° 1/ y co 797 F fb* ( B ) 

1) ^ft<fcfe(B) fc(Cl), (C2), CC3) 

ffl^SM'>S<tfe-tol^- (C) k**&H 
^1^797 htSo WfJfcti (B) ©Jt**^97F 
'T§?M-a-tf©M«cO / >*< fct> 5 0-7 0**%^^ 

2) ^-79- • *y$im&m^r&e>tiity<<fv9 
ti-vtmyu^lsy (B) ^77FU iStJS 
CT^Bfc, (B) fc, (CI), (C2), (C3) 
fcj;tf^co?I#tI©^^6MK^ti^ ; ?-tiSf*^797 
h2ti1t&1t< fcfe ltlO*U (C) fc£i&&f 
So znlPP (B) *797F-TS©fcffl 
^Bft3?97Mfreyv-i4J|?y V- (C) ^797 

[0 0 3 4] *fc, 9^-79- • 7^7»^ffl^T|# 
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h ntc tr? 7 hit r j v * * ^ y * # v yvwy 

T^yy^yyotfbv (A) t?«ru £»*-&}e& 
^a<tfeia©*y*u7^y (e) 

4>& < & 1 10x7 X h vH4©fe3 # U ( D ) 

fcfe 1«© (E) £ (D) <D?g£M#fR 
•T§ 0 f&fcl3, *SSMtt«B^ TIB (1) — (3) 
frfc/SS^fflWBI^JfcrarafefiD-e&S : (1) 

* * v*>yfflmn^xm *> titers 1 1° v 

7u\£)/y (A) , (2) ^-^--i-y^jm^m 10 
UV-Sfett3#UT- (B) 0^77httt &K 

^a<tt>iao (e) $ftii^a< tt> hoi? 

x h^H£©*«^U (D) S fett^* < t 1 « 

© (e) t (d) ©s#». ^y^y^y (e) 
yv- (O fc^^D-fe^ftwsESffl^T^Bnfer^y 

*^y*#iJ^Dt!Uy (A) fr&MR-rseifctfT? 

tSo 

[0 0 3 5] t°V V- (D) ax^xhvHtfttrs 20 

# u c ©4-° v ~?~mm$Tmcf% c t 

(i)ASTM D41 2iffifOx5XF^ 

5iMIIIIWl/fcllfcWttl/fcl*fc^©ft*0» l 0%© 
§BBi*|fc:M£fc©, Sfctt (li) ±IE#tt^l^;:Ji# 

^'J?- (D) OMFItiO. l~50g/10 

[0 0 3 6]*°'JY- (D) ©fflkLTttTSWWB 
tlS : 30 

1) EPR (.x.^-vy/^n^y/dh) #yv- 
fc'i^EPDM (xfi/y//Di^i/y/^iy) #y 

; 

2) ^^D-b^li^ffl^TffSnSSJS^O. 9 1 
0 g/cm 3 Ji(T©^Ux^py ; 

3 ) VLDPESO#UxfU> GSffiSK) ; 

[0037] 4) xfi/vox5xK^ mar s 

B RX7X hT— (Xfl/>/7^^x^d'A) % 

uy/^^xy/xf^n>^3t;uv- (s b 
s) , x^i^y/x^ixy/y-fv/x^i/yyD'y^ 40 
3#y (s e b s) feitixfi'>Avyi/y/ 
xfi/^D'y^n.fUv- (sis) ; 

5 ) xfuyt'M < fe l «o^ftft*>l/*>*x 
Xr;l/fc©3Ji-°yv- ( (C3) teHLTHfcWIBLfc 
fe©) ; 

6 ) xfi/yi:'>4< fe i «©^Fiafn*;i/#y^© 

e^HXTMn* 1 ;?- ( (C3) fclLTKfc»5 
WLfcfe©) o 
[0 0 3 8] **D-fe>'tt$f*ffiVT#&ftfc7'fy* 
y^-v^yyatfl^y (A) fc&gfcjSUTJB^fctf 50 
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'J*l/7-fV (E) 33<fctf/'£fcfci*!>&< £fe ltt©x 
7XbY-fiCDfeS^'JV- (D) ©gf*> 1 0£fi$ 

nfcr-ry^^^yy^yyDifuy (b) t»tT2 
o~ioo oma&. £?$l<&6 o~5 o ommmc 
?% © #5Br?& %o * $ a -fe ytt^i^ffi v^rti B nfc 
7^yjf^<vi'#'J7nei/> (a) »*y*i/7-f 

y (E) fcftl,T0~K #fc0~0. 5 ©MifcT^ 

(BUSS, SStftR) 32ttX*yaH¥fflUk 
SfctiD-;l/ = ;l/-e?8l8fig-&*rsS»Rrgitt«Hi©-)K« 

m, mi wmu xu»m urn iwwwfcitf 

[0 0 3 9] «mo$l«fiftiiii3idlHmi 

(D t, ctiimmm&Ltcm a) fc##stu ■ 

(J) ttTEOWcrscfcAC^tS : (i) SSRSfc 

tiM^fr&wittttafl, (i i) 3^yv-, h*. 

B*'Jx^I/V (PE) , t;Vxfl/yfl/7^Wh 
(PET) Sfcfix^L/y/toVT^n-;!/ (EVO 

h) ±\cBmhrcmm{tm(Dm, s^b (hd* 

fc & y y p y vX^ >y * ©Ho 

[0 0 4 0] S (J) O^IL^iltiWBl'JT 

5 f« HMtLfcx^uv/frate-^a^yT-fe 
ii©r5 FS©«3t#ffi^wi-§^yT5 k, mtfp 

A-6, PA-6, 6, PA-6, 10, PA-11, 
PA-6/6, 6»«fctfP A-l 2^ X.?-Uy^m 
imi 5~6 0W%<OxfPy/ftllfx;l/3#iJV 
-**MfcLTff6tl«IWfcJSBWKl9 0~1 0 0^71/%© 
IMbxf-Ui//ff»l?x;l/3^y v-SfeH:^y x^U 
yi-7Ti— Y is&Xfc ti 5 ©^l©?l-^W^if 6 n 

-So 

[0 0 4 1] ftlWftftfiMxSP E, P E TSfc&E 

v 0Hji±K:j5j*Lfc^y *icra c twv%& a ^© 
»^©*«w©*iStt, *^iM%*-&o^gue 
ctiimmmfthtcs i o 2 (sfctts i Ox) ©h 

d©g©±t|3«*nfcP E, PETSfcttEVO 

HoifcfrBj**. AJMittmtfr^sx^A, a, 

11, fife ± tf - y ^;V^©#M $ fc (i c n & ©^W©'> 

t fe -a^±^ i: L x^ts^<oy ^ A S: 
S-e*So 7^;i/Atfctt«©B?«M^.^o. o l 

-0. 2mmfc-r§o -HSfc, *JHMt*SSWiB«®** 

©H(J)^^^ny5xg L -yy©g, I^tf7;V$x^/ 
A^MStlfcPETy^^Afc-r-SCltfeT^So ± 

§fe©Ti**v\ 

[0042] imm^h\^ ,t°u*wy^-x©ii 



.1 
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(k) :K:*$d*Mi CD jwgj**tir^fti/S>fc±e© 

1 (J) *li*^Tf#5tl«S (J) t (K) *w 

y£-* CD T?g»snfc«fifitttefeWf sfco-e* 
So c;iT«^tisa5itt» CK) /g CD /S 

cj) m ck) o^y.^^-oewE* 

■jy- co frzmm-ezzo ccommmimmum, 

WAfflKRttiffiffc W*feE75xa, i*$?aib>-, 
[0 0 4 3] *5SiH©«5i^S*^IMtl^C?IS-& 

1) 1 CF) /I CD /M CE) ■/« CD /s 
CF) : P E /mSm/ E V 0 H/^M/ P E gcfcii 

p p /m&m/ e v o H/m&m/ p p 

2) g CF) /I CD /S CE) : PE/mtm/ 
E VOHSfcttP E/ft&m/P AicfcfiP P/I8&SI 
/PAo 

<cDo 

[0 0 4 4] 20 

m i P P 1 : 3. 5 %©xf-by£-§t?^P-feyfei!$l 

*m v xm h tifc# vfwuxDTjvzzrvtx 

tfU.V-, «fi=0. 9 0 0g/cm\ MFI=7g 
/l 0# C2 3 0°C, 2. 16kg) 
m i P P 2 : 3. 5%©x^by£#;t?;*#p-teyAgg£ 
V > m B tlfct° U 7p If b y © 7^ V * * f - ? £ n 
4>UT^ ®S=0. 90 0g/cm\ MFI=8g 
/l 0# C2 3 0°C, 2. 16k g) 30 
m 1 P P 3 : 5%©x^by£^£y?<#P-tryjS$£;£ffl 

t/^T# B ftfctf u 7p tr by© 7V y * * ^ v >? n # y 

«K=0. 9 0 0 g/cm\ MF I =2. 5g 
/l 0# C2 3 0°C, 2. 16kg) 

[0 0 4 5] PP3 020GN3 : f—^- • tv* 
il(zniPP) ^^Tt#Bti/c5y^A#y7P 
KU>3*U'T-, ®fi=0. 900 g/cm\ MV 

I yjH^'Ja-Wyf'yi'X) = 2cmVlO 

# C2 3 0°C> 2. 16kg) 

PPterpo : =? y^i^y 7°P kf 'J T 40 

^ «fi=0. 9 0 0 g/cm\ MV I = 5 cmVl 
0# C2 3 0°C, 2. 16kg) 
MAH : ftt7jO?W y^ 

P P AM 2 : 2 . 5 % ©M A H ZStSMik V b-Y y®£ 
^v7h£tlfc#y7Wby, MFI=40g/10 

# Cl 9 0°C, 3 2 5 kg) 

L LDP E : fiftfg^K^ 'J x^ b y , fgg = 0 . 9 0 
0g/cm\ MF I=3g/1 0# Cl 9 0°C, 2. 
16 kg) o 
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EPR : x^by/:/Ptf byJA, %Jt=0. 870 
g/cm\ MF I = 5 g/1 0# Cl 9 0°C, 2. 1 
6 k g) o 

mPl : * # p -fe y«^ffi^T# B ftfcitf 'J x.f- b 
y, «JS=0. 8 70g/cm\ MFI=5g/10 
5Ml 9 0°C, 2. 1 6 k g) o 

[0 0 4 6] Miftfil/^X h 'J y7 CLeistritz, 
SEWS) M©2ttX^ya-fffflt^«Lfc 0 }f 
ffiL«fci:8O0lg« (Z1-Z8) fcWTSo ««Z8 
A^77 hfb*tlfc^Wtt[ti*nSl¥fiib«©«5 

fc&3 0 ^lt#Jc^©Ji#©SS-eSlii , rSo 20© 

bp* ©mpjssb^ l rffift? zi*^«^wy 

[0047] mmz zxmm^yf^^x^PtiMM 
mi ^o^^rcimwsmmxmmLx) %mxt 

sz6 t»rs ST?t7^*;n5»&ai© 99.9 
(S-rscte+^aiasfc-rso ffl^fcws&S"jtt2. 5- 

y^^;l/-2, 5- Cb'-tert^'^l^bt+b) ^ 
^■9-y Sfett D H B P Ob/P y * X, Luperox 10U 

mmm) x&%o ■ vvtumim. mi^ts^m. 

©iS7j<v b-r y»©« 0 »1giA Z 6 T-KSIM^-rSo n 
ttZ«fr&ffl*#fflLittttttH|l 2-1 5 k gfcfg^ 
LfeX^y-aHSStei^TSE^trSo b-X(lace)« 

[0 0 4 8] P P/£r&S!l/E V 0 H/fattM/P PX 

m^n^-mcomm^m^xm&Ltc. cc 

X\ 

1 ) P P&^-^- • tv$MMxmt>titcTJV 
$t?7-v<>$V7xn¥l/y CznlPP) ©S, 

2) IS-8rM« »1] fcfB*©#ltt^BfiSc3jl CC 
P 1 ~C P 4 «i:h«eM 1 ~ 4 . EXl~EX3tt*^BJ 
«D*6tWl~3) , 

3) E V0Htix^by/t:x;l/7;l/3-;V3^y V 

-©/i£^u «-ji©is^{**ti ; e ; n2 o/i o/i o 

/10/5 0/im7SI.„ 

[0 0 4 9] 1 0 /im©»-&SiJ«fc 1 0 (jmOE VOH 
Jlil©Pa [2 0/im©PPJl©^I«I (t-Xl)] *3cfc 
Cf, 1 0 /xm©|g-a-^JSt 1 0 /xm©E VOHHi:©[ffl 

[5 0 /*m©P Pl©^l«l C^-X 2) ] ©flSlTJ^iJ 
SLfc. t = 0 0 B C*iitl©SjgEfI) fe^tf t = 8 

bb (mmm&mBW) t*w:«9iaMtt-2oom 

m/^-©|iJil7J^N/ 1 5 mmf-i?tlt^§„ « 
2] k:tt«Ffrttfij#ife C*«%¥ffi) , t = O0I*± 
tft = 8B@©§[?8?^ *3j;lf , t = 0B@ C50) *3 
it> , t = 8BB C<5 8) Olfii (5) «^LTft 

So 

[0 0 5 0] 
[HI] 
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mmmmmmi 

1. Title of Invention 

COMPOSITION BASED ON ISOTACTIC POLYPROPYLENE OBTAINED 
BY METAIiIaOCENE CATALYSIS AND ON GRAFTED ISOTACTIC 
POLYPROPYLENE OBTAINED BY ZIEGLER-NATTA CATALYSIS 

2. Claims 

1, Composition comprising: 

- 99 to 50%' by weight of isotactic 
polypropylene homo- or copolymer obtained by 
metallocene catalysis (A) ; 

- 50 to 1% of a polymer or a blend of 
polymers, the said polymer or blend of polymers 
comprising from 50 to 100% by weight of isotactic 
polypropylene homo- or copolymer obtained by 
Ziegler-Natta catalysis (B) grafted by a functionalized 
monomer and from 0 to 50% by weight of polymer (C) 
chosen from poly (1-butene) homo- or copolymer (CI) f 
polystyrene homo- or copolymer (C2) , polyethylene homo- 
or copolymer (C3) and their blends, the said polymer 
(C) being itself grafted by a functionalized monomer, 
the percentages being based on the total of the 
polymers (A) , (B) and (C) . 

2. Composition according to Claim 1, 
characterized in that the functionalized monomer is 
unsaturated. 

3- Composition according to either of 
Claims 1 and 2, characterized in that the 
functionalized monomer is taken from the group 
consisting of allcoxysilanes, carboxylic acids and their 
derivatives, acid chlorides, isocyanates, oxazolines, 
epoxides, amines and hydroxides. 
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4. Composition according to one of Claims 1 
to 3 r characterized in that the functionalized monomer 
is rnaleic anhydride. 

5. Composition according to one of Claims 1 
to 4 .characterized in that at least one comonomer of 
the polyethylene copolymer (C3) is chosen from 
a-olefins having from 3 to 30 carbon atoms, esters of 
unsaturated carboxylic acids, vinyl esters of saturated 
carboxylic acids, unsaturated epoxides, alicyclic 
glycidyl esters and ethers, unsaturated carboxylic 
acids, their salts and their anhydrides, and dienes . 

6. Composition according to one of Claims 1 
to 4, characterized in that the polyethylene (C3) is 
chosen from LDPE, HOPE, KLDPE, VLDPE, PE obtained by 
metallocene catalysis, EPR and EPDM elastomers and 
their blends, ethylene/alkyl (meth) acrylate copolymers, 
ethyiene/alkyl (meth) acrylate/maleic anhydride 
copolymers and .ethylene /vinyl acetate/maleic anhydride 
copolymers . 

7. Composition according to one of Claims 1 
to 6, characterized in that it is diluted in a 
polyolefin (E) and/or a polymer with an elastomer ic 
nature (D) . 

8. Composition according to Claim 7, in 
which the amount of polyolefin (E) and/or of polymer 
with an elastomeric nature (D) is advantageously from 
20 to 1 000 and preferably 30 to 500 parts (by weight) 
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per 10 parts of grafted iaotactic polypropylene horno- 
or copolymer obtained by Ziegler-Natta catalysis (B) . 

9, Composition according to Claim 7 or 8, 
in which the proportions of polyolefin (E) and of 
polymer with an elastomeric nature <D) are such that 
the ratio (D)/(E) is between 0 and 1 and more 
particularly between 0 and 0.5, 

10, Composition according to one of the 
preceding claims, characterized in. that it is included 
in a coextrusion tie* 

11.. Use of the composition according to one 
of the claims 1 to 9 for manufacturing a coextrusion 
tie. 

12. Multilayer structure comprising a layer 
(L) comprising a composition according to any one of 
the preceding claims and, directly attached to the said 
layer (L) : 

- a nitrogen-comprising or oxygen-comprising 
polar layer (J) , such as a layer of polyamide resin, of 
saponified copolymer of ethylene and of vinyl acetate 
{EVOH) or of polyester; or 

- a layer (J) of an inorganic oxide deposited 
on a polymer, such as PE, poly (ethylene terephthalate) 
(PET) or EVOH; or 

a metal or metalloplastic layer (J) . 

13. Structure according to Claim 11, 
comprising a polyolef in-based layer (K) directly 
attached to the layer (L) , the layer (L) thus being 
sandwiched between the said layer (K) and the layer 
(J) . 
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3. Detailed Description of Invention 

The present invention relates to a 
composition comprising an isotactic polypropylene 
obtained by' metallocene catalysis and an isotactic 
polypropylene obtained by Ziegler-Natta catalysis which 
is itself grafted. This composition is of use as 
coextrusion tie. 

The coextrusion tie comprises grafted 
isotactic polypropylene obtained by Ziegler-Natta 
catalysis, diluted in isotactic polypropylene obtained 
by metallocene catalysis and optionally diluted in at 
least one polyolefin (E) or in at least one polymer 
with an elastomeric nature (D) or in at least one blend 
of (E) and (D) . 

This coextrusion tie is of use, for example, 
in the manufacture of multilayer materials for 
packaging. Mention may be made of materials comprising 
a film of polyamide (PA) homo- or copolymer and a film 
of polypropylene (PP) homo- or copolymer/ it being 
possible for the polypropylene film to be laminated 
onto the polyamide film or coextruded with the 
polyamide. The coextrusion tie is positioned between 
the polypropylene film and the polyamide film for good 
adhesion of the PA and of the PP. These multilayer 
materials can be three-layer structures PP/tie/EVOH or 
five-layer structures PP/tie/EVOH/tie/PP in which EVOH 
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denotes a copolymer of ethylene and of vinyl alcohol or 
a partially or completely saponified ethylene/ vinyl 
acetate (EVA) copolymer. 

Polypropylene is described in Kirk-Othmer, 
Encyclopaedia of Chemical Technology, 4th edition, 
Vol. 17, pages 784-819, John Wiley & Sons, 1996, 
Virtually all polypropylene sold is composed 
essentially of i sot actio polypropylene obtained by 
Ziegler-Natta catalysis possibly containing a small 
amount of atactic polypropylene. 

Patent US 5 235 149 discloses packagings 
closed by. caps composed of an aluminium sheet, of a tie 
layer and of a polypropylene layer. The tie layer of 
the cap is composed of various polymers grafted with 
acrylic acid or maleic anhydride; the polymers can be 
chosen from polyethylene, polypropylene, copolymers of 
ethylene and of vinyl acetate and copolymers of 
ethylene and of methyl acrylate. 

Patent DE 19 535 915 A discloses a grafted 
polypropylene block copolymer for adhesively bonding 
polypropylene films to metal sheets. 

Patent EP 689 505 discloses structures 
similar to those disclosed in the above patent but 
which are used to prepare food packagings. 

Patent EP 658 139 discloses structures 
similar to those disclosed in the preceding patent but 
the tie is a grafted random polypropylene copolymer 
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comprising from 1 to 10% of comonomer, the Mw/Mn ratio 
is between 2 and 10 and the MFI {Melt Flow Index) is 
between 1 and 20 g/10 min (at 230°C under 2.16 kg). 

It has now been found that the isotactic 
polypropylene homo- or copolymer obtained by 
metallocene catalysis, subsequently abbreviated to 
miPP, makes it possible to obtain tie compositions 
exhibiting an adhesion comparable to, indeed even 
better than, that of the ties not comprising miPP. This 
polypropylene has an applicative advantage in 
comparison with the polypropylene obtained by Ziegler- 
Natta catalysis when it is used in coextrusion ties. 

A sub j ect -matter of the invention is a 
composition comprising: 

- 99 to 50% by weight of isotactic 
polypropylene homo- or copolymer obtained by 
metallocene catalysis (A) ; 

- 50 to 1% of a polymer or a blend of 
polymers , the said polymer or blend of polymers 
comprising from 50 to 100% by weight of isotactic 
polypropylene homo- or copolymer obtained by 
Ziegler-Natta catalysis (B) grafted by a f unctionalized 
monomer and from 0 to 50% by weight of polymer (C) 
chosen from poly (1-butene) homo- or copolymer (CI), 
polystyrene homo- or copolymer (C2) r polyethylene homo- 
or copolymer (C3) and their blends, the said polymer 
(C) being itself grafted by a f unctionalized monomer, 
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the percentages being based on the total of the 
polymers (A) , (B) and (C) . 

According to an embodiment of the 
composition, the functionalized monomer is unsaturated. 

According to an embodiment of the 
composition, the functionalized monomer is taken from 
the group consisting of alkoxysilanes, carboxylic acids 
and their derivatives, acid chlorides, isocyanates, 
oxazolines, epoxides, amines and hydroxides. 

According to an embodiment of the 
composition, the functionalized monomer is maleic 
anhydride. 

According to an embodiment of the 
composition, at least one comonomer of the polyethylene 
copolymer (C3) is chosen from a-olefins having from 3 
to 30 carbon atoms, esters of unsaturated carboxylic 
acids, vinyl esters of saturated carboxylic acids, 
unsaturated epoxides, alicyclic glycidyl esters and 
ethers, unsaturated carboxylic acids, their salts and 
their anhydrides, and dienes. 

According to an embodiment of the 
composition, the polyethylene (C3) is chosen from LDPE, 
HOPE, LLDPE, VLDPE, PE obtained by metallocene 
catalysis, EPR and EPDM elastomers and their blends, 
ethylene /al ley 1 (meth) acrylate copolymers, 
ethylene /alkyl. (meth) acxylate/maleic anhydride 
copolymers and ethylene /vinyl acetate/maleic anhydride 
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copolymers . 

According to an embodiment of the 
composition, the latter is diluted in a polyolefin (E) 
and/or a polymer with an elastomeric nature (D) . 

According to an embodiment of the 
composition, the amount of polyolefin (E) and/or of 
polymer with an elastomeric nature (D) is 
advantageously from 20 to 1 000 and preferably 30 to 
500 parts {by weight) per 10 parts of grafted isotactic 
polypropylene homo- or copolymer obtained by 
Ziegler-Natta catalysis (B) . 

According to an embodiment of the 
composition, the proportions of polyolefin (E) and of 
polymer with an elastomeric nature (D) are 3uch that 
the ratio (D) /(E) is between 0 and 1 and more 
particularly between 0 and 0,5. 

According to an embodiment of the 
composition, the latter is included in a coextrusion 
tie. 

The invention concerns also the use of the 
composition above for manufacturing a coextrusion tie. 

Another subject-matter of the invention is a 
multilayer structure comprising a layer (L) comprising 
a composition as described above and, directly attached 
to the said layer (L) : 

- a nitrogen-comprising or oxygen-comprising . 
polar layer (J), such as a layer of polyamide resin/ of 
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saponified copolymer of ethylene and of vinyl acetate 
(EVOH) or of polyester; or 

- a layer (J) of an inorganic oxide deposited 
on a polymer, such as PE, poly (ethylene terephthalate) 
(PET) or EVOH; or 

- a metal or metalloplastic layer (J) . 
According to an embodiment of the structure, 

the latter comprises a polyolef in-based layer (K) 
directly attached to the layer (L) r the layer (L) thus 
being sandwiched between the said layer (K) and the 
layer (J) . 

The composition based on isotactic 
polypropylene homo- or copolymer obtained by 
metallocene catalysis (A), abbreviated to miPP, 
additionally comprises at least one grafted isotactic 
polypropylene homo- or copolymer obtained by 
Ziegler-Natta catalysis (B) and optionally a grafted 
polymer (C) , the said polymer (C) being chosen from 
poly (1-butene) homo- or copolymer (CI), polystyrene 
homo- or copolymer (C2) , polyethylene homo- or 
copolymer (C3), the blend of (CI) and (C2), the blend 
of (CI) and (C3), the blend of (C2) and (C3) and the 
blend of (CI), (C2) and (C3) . 

The isotactic polypropylene homo- or 
copolymer obtained by metallocene catalysis (A) , 
abbreviated to. miPP, and the systems which make 
possible its synthesis are disclosed in the following 
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references of the Applicant Company: US 6 214 949, 
US 5 968 854, EP 856 525, US 5 789 502, EP 849 286, 
EP 802 206, US 5 561 092 and EP 581 754. 

The miPP (A) can, according to the above 
references, ' be a copolymer comprising between 
substantially 0 and 10% by weight of at least one 
comonomer chosen from ethylene, butene, isobutylene and 
4-methylpentene . 

As regards the polymer (B) , it is an 
isotactic polypropylene homo- or copolymer obtained by 
Ziegler-Natta catalysis. Mention may be made, as 
comonomers, of: 

- a-olefins, advantageously those having from 
3 to 30 carbon atoms. Examples of such a-olefins are 
the same as for (C3) , except that polypropylene is 
replaced by ethylene in the list below, 

- dienes. 

The polymer (B) can also be a copolymer 
comprising polypropylene blocks. 

Mention may be made, as example of polymer 

(B), of: 

- polypropylene, 

- blends of polypropylene and of EPDM or of 

EPR. 

Advantageously, the polymer (B) , which can be 
a blend of several polymers, comprises at least 50 mol% 
and preferably 75 mol% of propylene. 
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As regards the polymer (C3) , it is chosen 
from polyethylene homo- or copolymers. 

Mention may be made, as comonomers, of the 
following list: 

a-olefins, advantageously those having from 
3 to 30 carbon atoms. Examples of a-olefins having 3 to 
30 carbon atoms comprise propylene, 1-butene, 
!~pentene, 3-methyl-l-butene, 1-hexene, 4-methyl- 
1-pentene, 3-*methyl~l-pentene, 1-octene, 1-decene, 
l~dodecene r 1-tetradecene, 1-hexadecene, 1-octadecene, 
l~eicosene, 1-docosene, 1-tetracosene, 1-hexacosene^ 
1-octacosene and 1-triacontene . These a-olefins can be 
used alone or as a mixture of two or of more than two. 

- esters of unsaturated carboxylic acids, 
such as, for example, alkyl (meth) acrylates, it being 
possible for the altcyls to have up to 24 carbon atoms. 
Examples of alkyl acrylate or methacrylate are in 
particular methyl methacrylate, ethyl acrylate, n-butyl 
acrylate, isobutyl acrylate or 2-ethylhexyl acrylate. 

- vinyl esters of saturated carboxylic acids, 
such as, for example, vinyl acetate or propionate. 

- unsaturated epoxides. Examples of 
unsaturated epoxides are in particular: aliphatic 
glycidyl esters and ethers, such as allyl glycidyi 
ether, vinyl glycidyl ether, glycidyl maleate, glycidyl 
itaconate, glycidyl acrylate or glycidyl methacrylate, 
and alicyclic glycidyl esters and ethers, such as 
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2-cyclohexen-l-yl glycidyl ether, diglycidyl 
cyclohexene-4, 5-dicarboxylate, glycidyl cyclohexene-4-~ 
carboxylate, glycidyl 2-methyl~5-norbornene-2- 
carboxylate and diglycidyl endo-cis-bicyclo [2 . 2 . 1] hept- 
5-ene~2 r 3-dicarboxylate . 

- unsaturated carboxylic acids, their salts 
and their anhydrides. Examples of unsaturated 
dicarboxylic acid anhydrides are in particular maleic 
anhydride, itaconic anhydride f citraconic anhydride and 
tetrahydrophthalic anhydride, 

- dienes, such as, for example, 1,4- 

hexadiene. 

The polymer (C3) can comprise several 
comonomers . 

Advantageously, the polymer (C3) , which can 
be a blend of several polymers, comprises at least 
50 mol% and preferably 75 mol% of ethylene. The density 
of (C3) is between 0.86 and 0.98 g/cm 3 . The MFI 
(abbreviation of Melt flow Index, here measured at 
190°C under 2.16 kg) is advantageously between 1 and 
1 000 g/10 mih. 

Mention may be made, as example of polymers 

<C3), of: 

- low density polyethylene (LDPE) 

- high density polyethylene (HOPE) 

- linear low density polyethylene (LLDPE) 

- very low density polyethylene (VLDPE) 
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- polyethylene obtained by nietallocene 
catalysis, that is to say the polymers obtained by 
copolymerization of ethylene and of a~olefin, such as 
propylene, but ene, hexene or octene, in the presence of 
a single-site catalyst generally composed of a 
zirconium or titanium atom and of two cyclic alkyl 
molecules bonded to the metal. More specifically, the 
metallocene catalysts .are usually composed of two 
cyclopentadiene rings bonded to the metal. These 
catalysts are frequently used with aluminoxanes as 
cocatalysts or activators, preferably methylaluminoxane 
(MAO) . Hafnium can also be used as metal to which the 
cyclopentadiene is attached. Other metallocenes can 
include transition metals from Groups IVA, VA and VIA, 
Metals from the lanthanide series can also be used. 

- EPR {ethylene/propylene rubber) elastomers; 
~ EPDM (ethylene /propylene /di ene) elastomers; 

- blends of polyethylene with an EPR or an 

EPDM; 

- ethylene /alkyl (meth) aery late copolymers 
which can comprise up to 60% by weight of alkyl 
(meth) acrylate and preferably from 2 to 40%; 

- ethylene/alkyl (meth) acrylate/maleic 
anhydride copolymers obtained by copolymerization of 
the three. monomers, the proportions of alkyl 

(meth) acrylate. being identical to those above, the 
amount of maleic anhydride being from 0 to 10% and 
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preferably from 0.2 to 6% by weight; 

- ethylene/vinyl acetate/maleic anhydride 
copolymers obtained by copolymerization of the three 
monomers, the proportions of vinyl acetate being the 
same as those of alkyl (meth) acrylate in the above 
copolymers and the proportions of MAH being the same as 
those in the above copolymers. 

As regards the polymer (C2) , it is chosen 
from polystyrene or styrene copolymers. Mention may be 
made, among the comonomers, by way of example, of 
dienes having from 4 to 8 carbon atoms. 

As regards the polymer (CI), it is chosen 
from poly (1 -but ene) or the copolymers of 1-butene with 
ethylene or another a~olefin having from 3 to 10 carbon 
atoms, except the polypropylene (B) already mentioned. 

As regards the monomer grafted to the polymer 
(C) and/or to the polypropylene homo- or copolymer 
obtained by Ziegler-Natta catalysis (B) , it is 
unsaturated. Moreover, that a monomer said 
functional! zed meaning that it comprises at least one 
chemical function. Mention may be made, by way of 
example, of alkoxysilanes, carboxylic acids and their 
derivatives, acid chlorides, isocyanates, oxazolines, 
epoxides, amines or hydroxides. 

Mention may be made, among alkoxysilanes 
carrying an unsaturation, of: 

• vinyltrialkoxysilanes CH 2 =CH-Si (OR) 3 ; 
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• allyltrialkoxysilanes CH 2 «CH-CH 2 -Si (OR) 3 ; 

• (meth) acryloxyalkyltrialkoxysilanes (or 
{meth) acrylsilanes) 

CH 2 =CRi-CO-O-Y-Si(0R) 3 in which: R is an alkyl 
having from 1 to 5 carbon atoms or an" alkoxyl ~-R 2 OR 3 in 
which R 2 and R 3 are alkyls having at most 5 carbon atoms 
for the combination of R 2 and R 3 ; Rx is a hydrogen or a 
methyl; Y is an aikylene having from 1 to 5 carbon 
atoms. 

Use is made, for example, of vinylsilanes, 
such as trlmethoxyvinylsilane, triethoxyvinylsilane, 
tripropoxyvinylsilane, tributoxyvinylsilane r 
tripentoxyvinylsilane or tris (£- 

methoxyethoxy) vinylsilane, allylsilanes, such as 
trimethoxyallylsilane, triethoxyallylsilane, 
tripropoxyallylsilane, tributoxyallylsilane or 
tripentoxyallylsilane, or acrylsilanes, such as 
acryloxymethyltrimethoxysilane, methacryloxymethyl- 
methoxysilane, acryloxyethyltrimethoxysilane, 
methacryloxymethylmethoxysilane, acryloxyethyl- 
trimethoxysilane, methaeryloxyethyltrimethoxysilane, 
acryloxypropyltrimethoxysilane, methacryloxypropyl- 
trimethoxysilane, acryloxybutyltrimethoxysilane, 
methacryloxybutylmethoxysllane, acryloxyethyl- 
triethoxysilane, methacryloxyethyltriethoxysilane, 
methacryloxyethyltripropoxysllane, acryloxypropyl- 
tributoxysilane or methacryloxypropyltripentoxysilane. 

Use may also be made of mixtures of these 
products. Use is preferably made of: 

• vinyltrimethoxysilane (VTMO) 
CH 2 =CH r Si- {OCH 3 ) 3; 
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» vinyltriethoxysilane 

(VTEO) CH 2 -CH-S±-(OCT 2 CH3) 3 ; 
» vinyltrimethoxyethoxysilane (VTMOEO) 

CH2-CH-Si~(0CH 2 0CH20CH3) 3 ; and 
• ( 3- (raethacryloxy) propyl ) trimethoxysilane 

■ CH 2 =C (CH 3 ) -C (0) 0- (CH 2 ) 3-Si (0CH 3 ) 3 
Examples of unsaturated carboxylic acids are 
those having 2 to 20 carbon atoms, such as acrylic, 
methacrylic, maleic, fumaric and itaconic acids. The 
functional derivatives of these acids comprise, for 
example, the anhydrides, the ester derivatives, the 
amide derivatives, the imide derivatives and the metal 
salts (such as the alkali metal salts) of the 
unsaturated carboxylic acids . 

Unsaturated dicarboxylic acids having 4 to 10 
carbon atoms and their functional derivatives, 
particularly their anhydrides, are particularly 
preferred grafting monomers. 

These grafting monomers comprise, for 
example, maleic, fumaric, itaconic, citraconic, 
allylsuccinic, cyclohex-4-ene-l, 2-di carboxylic, 
4-methylcyclohex-4-ene~-l,2-dicarboxylic, 
bicyclo [2.2. 1] hept-5-ene-2 , 3-dicarboxylic and 
x-methylbicyclo [2.2.1] hept-5-ene-2 , 3-dicarboxylic acids 
and maleic, itaconic, citraconic, allylsuccinic, 
cyclohex-4~ene~l, 2-di carboxylic, 4-methylenecyclohex~ 
4-ene-l, 2-dicarboxylic, bicyclo [2.2. 1] hept-5-ene~2, 3- 
dicarboxylic and x-methylbicyclo [2 . 2 . 1] hept-5-ene-2, 2- 
dicarboxylic anhydrides. 

Examples of other grafting monomer comprise ■ 
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Ci-Ca alkyl esters or glycidyl ester derivatives of 
unsaturated carboxylic acids, such as methyl acryLate, 
methyl methacrylate, ethyl acrylate, ethyl 
methacrylate, butyl acrylate, butyl methacrylate, 
glycidyl acrylate, glycidyl methacrylate, monoethyl 
maleate, diethyl maleate, monomethyl fumarate, dimethyl 
fumarate, monomethyl itaconate and diethyl itaconate; 
the amide derivatives of unsaturated carboxylic acids, 
such as acrylamide, methacrylamide, maleic mono amide, 
maleic diamide, maleic N-mono ethyl amide, maleic N,N~ 
diethylamide, maleic N^rnonobutylamide, maleic N,N- 
dibutylamide, fumaric monoamide, fumaric diamide, 
fumaric N -monoethyl amide, fumaric N,N~diethylamide r 
fumaric N-raonobutyl amide and fumaric N f N-dibutylamide; 
the imide derivatives of unsaturated carboxylic acids , 
such as maleimide, N-butylmaleimide and 
N~phenylmaleimide; and metal salts of unsaturated 
carboxylic acids , such as sodium acrylate, sodium 
methacrylate, potassium acrylate and potassium 
methacrylate . 

Various known processes can be used to graft 
a grafting monomer onto the polymer (C) and/or onto the 
polypropylene homo- or copolymer obtained by 
Ziegler-Natta catalysis (B) . 

For example, this can be carried out by 
heating it at high temperature, approximately 150 °C to 
approximately 300°C, in the presence or absence of a 
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solvent, with or without a radical initiator. 

Appropriate solvents which can be used in 
this reaction are benzene, toluene , xylene, 
chlorobenzene or cumene, inter alia. 

Appropriate radical initiators which can be 
used comprise t-butyl hydroperoxide, cumene 
hydroperoxide, diisopropylbenzene hydroperoxide, 
di(t-butyl) peroxide, t-butyl cumyl peroxide, dicumyl 
peroxide, 1,3-bis (t~butylperoxyisopropyl) benzene, 
acetyl peroxide, benzoyl peroxide, isobutyryl peroxide, 
bis (3, 5, 5~trimethylhexanoyl) peroxide and methyl ethyl 
ketone peroxide. 

The polymer (C) and/or the polypropylene 
homo- or copolymer obtained by Ziegler-Natta catalysis 
(B) can be dry or melt preblended and can then be 
grafted in the molten state or in solution in a 
solvent. They can also be added separately to a device 
for bringing into contact and blending (for example, an 
extruder) with the grafting monomer and the radical 
initiator. Use may be made of the usual mixing and 
blending devices of the thermoplastics industry. 

The amount of grafting monomer can be 
appropriately chosen but it is preferably from 0.01 to 
10%, preferably 0.1 to 5%, with respect to the weight 
of the composition comprising zniPP (B) and optionally 
comprising the- polymer (C) to be grafted. The amount of 
grafted monomer is determined by quantitatively 
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determining the succinic functional groups. by FTIR 
spectroscopy. 

The grafted isotactic polypropylene obtained 
by Ziegler-Natta catalysis (B) is manufactured; 

either by grafting a blend comprising at 
least (B) and optionally at least one polymer (C) 
chosen from (CI) , (C2) , (C3) and their blend. 
Advantageously,- the proportion of {B} is at least 50% 
and preferably 70% by weight of the blend to be 
grafted; 

- or by grafting the isotactic polypropylene 
obtained by Ziegler-Natta catalysis (B) and then 
optionally blending it with at least one polymer (C) 
itself grafted and chosen from (CI) r (C2) , (C3) and 
their blend. In this case, the grafting monomer used to 
graft the zniPP (B) can be identical to or different 
from that used to graft the polymer (C) . 

This grafted isotactic polypropylene obtained 
by Ziegler-Natta catalysis (B) is then diluted in 
isotactic polypropylene obtained by metallocene 
catalysis (A) and optionally in at least one polyolefin 
(E) or one polymer with an elastomeric nature (D) or in 
a blend of (E) and (D) - 

This is because the invention also relates to 
a coextrusion tie comprising: 

- isotactic polypropylene obtained by 
metallocene catalysis (A) ; 
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- grafted isotactic polypropylene homo- or 
copolymer, obtained by Ziegler-Natta catalysis (B) and 
optionally grafted polymer (C) ; and 

- at least one polyolefin (E) or at least one 
polymer with an elastomeric nature (E) or at least one 
blend of (E) and (D) . 

The polyolefin (E) can be chosen from 
polymers (C) and isotactic polypropylene obtained by 
metallocene catalysis (A) - 

The polymer (D) is a polymer with an 
elastomeric nature, that is to say that it can be: 

- (i) an elastomer in the sense of Standard 
ASTM D412, meaning that it can be drawn at ambient 
temperature to two times its width, can be held thus 
for 5 minutes and can then return to its starting size, 
to within less than about 10%, when it is released; or 

- (ii) a polymer which does not have exactly 
the above characteristics but which can be drawn and 
can return substantially to its starting size. 

The MFI of <D) is advantageously between 0,1 
and 50 g/10 min. 

Mention may be made, as example of polymers 

<D), of: 

~~ EPR (ethylene/propylene rubber) polymers 
and EPDM (ethylene/propylene/diene) polymers; 

- polyethylenes obtained by metallocene 
catalysis and with a density of less than 0.910 g/cm 3 ; 



I 
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- polyethylenes of VLDPE type (very low 

density) ; 

- styrene elastomers, such as SBR 
(styrene/butadiene rubber) elastomers, styrene/ 
butadiene /styrene (SBS) block copolymers, 
styrene/ethylene/butene/styrene (SEES) block copolymers 
and styrene/isoprene/styrene (SIS) block copolymers; 

- copolymers of ethylene and of at least one 
ester of unsaturated carboxylic acid (already defined 
above for (C3) ) ; 

- copolymers of ethylene and of at least one 
vinyl ester of saturated carboxylic acid (already 
defined above for (C3) ) . 

The amount of isotactic polypropylene 
obtained by metallocene catalysis (A) and optionally of 
polyolefin (E) and/or of polymer with an elastomer ic 
nature (D) can be from 20 to 1 000 and preferably 60 to 
500 parts (by weight) per 10 parts of grafted isotactic 
polypropylene obtained by Ziegler-Natta. catalysis (B) . 
Use is advantageously made of the isotactic 
polypropylene obtained by metallocene catalysis (A) and 
the polyolefin (E) . The preferred proportions are such 
that the ratio of the amount of polyolefin (E) to the 
isotactic polypropylene obtained by metallocene 
catalysis (A) is between 0 and 1 and more particularly 
between 0 and 0.5. 

The tie of the invention can be manufactured 
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by the usual means for thermoplastics by melt blending 
the various constituents in Buss© twin-screw extruders , 
mixers or roll mills. 

The tie of the invention can also comprise 
various additives , such as antioxidants r ultraviolet 
absorbers, antistatic agents , pigments, dyes, 
nucleating agents, fillers, slip agents, lubricants, 
flame retardants and antiblocking agents. 

As regards the multilayer structure according 
to the present invention, it comprises a layer (L) 
comprising the abovedescribed tie and, directly 
attached to this layer, a layer (Jj which can be: 

- (i) a layer of oxygen-comprising or 
nitrogen-comprising polar resin, 

- (ii) a layer of an inorganic oxide 
deposited on a polymer, such as polyethylene (PE) , 
poly (ethylene terephthalate) (PET) or ethylene/vinyl 
alcohol (EVOH) copolymer, or 

- (iii) a metal or metalloplastic layer. 
Examples of polar resins which are preferred 

in the layer (J) are polyamide resins, a saponified 
copolymer of ethylene and of vinyl acetate, and 
polyesters. 

More specifically, these polar resins 
comprise synthetic long-chain polyamides having 
structural units of the amide group in the main chain, 
such as PA-6, PA-6,6, PA~6,10, PA-11 and PA-12; a 
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saponified copolymer of ethylene and of vinyl acetate 
having a degree of saponification of approximately 
90 mol% to 100 mol%, obtained by saponifying an 
ethylene/vinyl acetate copolymer having an ethylene 
content from approximately 15 mol% to approximately 
60 mol%; polyesters , such as poly (ethylene 
terephthalate) , poly (butylene terephthalate) or 
poly (ethylene naphthenate) ; and blends of these resins. 

The layer of inorganic oxide can, for 
example, be silica, deposited on a layer of PE, of PET 
or of EVOH. In this case, the structure according to 
the invention therefore successively comprises: a tie 
layer comprising the composition according to the 
invention attached to an Si0 2 (or SiO x ) layer, itself 
deposited on a layer of PE, of PET or of EVOH. 

The metal layer can, .for example, be a film 
or a sheet of a metal, such as aluminium, iron, copper, 
tin and nickel, or an alloy containing at least one of 
these metals as predominant constituent- The thickness 
of the film or of the sheet is, for example, from 
approximately 0.01 to approximately 0.2 mm. It is 
common practice to degrease the surface of the metal 
layer before laminating the tie according to the 
invention thereon. This layer (J) can also be a 
metalloplastic layer, such as, for example, a sheet of 
PET covered with aluminium. 

It would not be departing from the scope of 
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the invention if the preceding structure were combined 
with other layers. 

The invention also relates to the preceding 
structure combined with a polyolef in-based layer (K) on 
the side of the tie layer (L) which has remained free, 
the tie layer (L) thus making possible the adhesion of 
the layers (J) and (K) to one another. The structure 
defined here is of the form Layer (K) /Layer (L) / 
Layer (J). The polyolef in of the layer (K) can be 
chosen from the polymers (C) defined above. 

These structures are of use in preparing 
packagings, for example rigid hollow bodies, such as 
bottles or jars," flexible bags or multilayer films . 

The structures according to the invention 
are, for example, of the following form, with the tie 
comprising the composition according to the invention: 

• Layer (K) /Layer (L) /Layer (J) /Layer (L) / 
Layer (K) : PE/tie/EVOH/tie/PE or PP/tie/EVOH/tie/PP or 
PE/tie/EVOH/tie/PP 

» Layer (K) /Layer (L) /Layer (J): PE/tie/EVOH 
or PE/tie/PA or PP/tie/PA 

These structures and these packagings can be 
manufactured by coextrusion, lamination, extrusion-blow 
moulding and coating. 

The following products were used in carrying 
out the following tests and comparative tests: 

miPP l: Isotactic polypropylene copolymer 
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obtained by metallocene catalysis, comprising 3.5% of 
ethylene . 

Density « 0.900 g/cm 3 , MFI ~ 7 g/10 min (at 
230°C under 2.16 kg) , 

m±PP 2: Isotactic polypropylene copolymer 
obtained by metallocene catalysis, comprising 3.5% of 
ethylene , 

Density « 0.900 g/cm 3 , MFI » 8 g/10 min (at 
230°C under 2.16 kg) . 

miPP 3 : rsotactic polypropylene copolymer 
obtained by metallocene catalysis, comprising 5% of 
ethylene. 

Density = 0.900 g/cm 3 , MFI = 2.5 g/10 min (at 
230 °C under 2.16 kg). 

PP 3020 GN3: Random polypropylene copolymer 
obtained by Ziegler-Natta catalysis (zniPP) . 

Density = 0.900 g/cm 3 , MVI (Melt Volume Index) 
=2 cm 3 /10 min (at 230°C under 2.16 kg). 

PP fcerpo: Random polypropylene terpolymer. 

Density = 0.900 g/cm 3 , MVI ~ 5 cm 3 /10 min (at 
230°C under 2.16 kg) . 

MAH: Maleic anhydride. 

PPAM2: Polypropylene grafted with maleic 
anhydride, comprising 2.5% of MAH. 

MFI - 40 g/10 min (at 190°C under 325 g) . 
I/LDPE: Linear low density polyethylene. 
Density = 0.900 g/cm 3 , MFI = 3 g/10 min (at 
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190°C under 2.16 kg). 

EPR: Ethylene/ Propylene Rubber. 

Density - 0.870 g/cm 3 r MFI = 5 g/10 rain (at 
190°C under 2.16 kg) . 

mPE: Polyethylene obtained by metallocene 

catalysis . 

Density - 0.87 0 g/cm 3 „ MFI « 5 g/10 min (at 
190°C under 2.16 kg) . 

The products are manufactured in a corotating 
twin-screw extruder of Leistritz® type. 

The extruder comprises 8 regions numbered 211 
to Z8, the region Z8 being situated at the end of the 
extruder where the grafted products exit. The 
processing is carried out at the usual temperatures 
known to a person skilled in the art. 

The maleic anhydride and the polypropylene to 
be grafted are introduced into the region Zl via two 
separate weight metering devices. 

The radical initiator, pure or diluted in an 
appropriate solvent, is introduced via a metering pump 
into the region Z2, The temperatures in" the regions Z3, 
Z4 and Z5 are at least sufficient for 99.9% of the 
radical initiator to react before the region Z6. The 
initiator used is 2, 5-dimethyl-2, 5-di (tert- 
butylperoxy)hexane or DHBP (Luperox® 101). The residues 
from the radical initiator, the solvent and the' 
unreacted maleic anhydride are degassed under vacuum in 
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the region Z6. 

The throughput for extrusion at the outlet of 
the region Z8 varies, according to the screw rate 
imposed, between 12 and 15 kg/h. The lace is granulated 
after cooling - 

Cast technology was then used to produce a 
structure comprising 5 layers r successively and 
respectively PP/tie/EVOH/tie/PP, in which: 

- PP denotes a layer of isotactic 
polypropylene obtained by Ziegler-Natta catalysis 
(zniPP), 

- tie denotes a layer comprising the 
composition defined in Table 1 with CP1 to CP4, the 
comparatives from 1 to 4 and EXl to EX3, the examples 
from 1 to 3 according to the invention, and 

-EVOH denotes a layer of ethylene /vinyl 
alcohol copolymer. 

The thicknesses of the successive layers are 
respectively, in urn: 20/10/10/10/50 . 

The peel strength between the 10-jim tie layer 
and the 10-pjo EVOH layer, in the direction of the 20-[im 
PP layer (CASE 1), and between the 10-pni tie layer and 
the 10~um EVOH layer, in the direction of the 50-ura PP 
layer (CASE 2), was subsequently measured. 

The peel strength is enpressed in N/15 mm at 
a drawing rate.of 200 mm/min at t~0, that is to say 
immediately after the structure has been prepared, and 



(37) «fBB2 0 0 3- 1 8 3 4 6 3 

at t=8 r that is to say 8 days after the structure has 
been prepared. The tie compositions in % by weight, the 
peel strengths at t=0 and t«8 days, and the standard 
deviations (a) at t=0 (aO) and t-8 days (cr8) are given 
in Table 2.' 

TABLE 1 







Composition of 


the £ie 






(A) 


<%) 


02) 


(%) 


(B> 


(%) 


CPl 


PP 3020GN3 


74 


LLDPE 


20 


PPAM2 


6 


CP2 


PP 3020GN3 


74 


EPR 


20 


PP&M2 


6 


CP3 


PP 3020GN3 


74 


mPE 


20 


PPAM2 


6 


CP4 


PP Terpo 


74 


mPE 


20 


PPAM2 


6 


EXl 


miPP 1 


74 


mPE 


20 


PPAM2 


6 


EX2 


miPP 2 


74 


mPE 


20 


PPAM2 


6 


EX3 


iniPP 3 


74 


mPE 


2 0 


PPAM2 


6 



TABLE 2 





CASE 1 


CHASE 2 




Peel 




Peel 




Peel 




Peel 
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aO 


strength 




strength 


oO 


strength 


cr8 




at t=0 




at t?=8 




at t^O 




at t=8 






(N/15 mm) 




(N/15 mm) 




(N/15 mm) 




(N/15 ram) 




CPl 


4.99 


0.61 


6.33 


0.39 


1.83 


0.06 


3.27 


0.1 


CP2 


5.69 


0.35 


7.3 


0.12 


2.6 


0.11 


4.28 


0.22 


CP3 


5.71 


0.62 


7.3 


0.4 


2.76 


0.15 


4.20 


0.33 


CP4 


5.75 


0.1 


6.69 


0.05 


2.4 


0.1 


4.35 ' 


0.05 


EXl 


5.44 


0.09 


6,94 


0.07 


2.63 


0.04 


4. 91 


0.04 


EX2 


5.6 


0.13 


7.02 


0,12 


2.73 


0.07 


4.87 


0. 14 


EX3 


5.76 


0.29 


7.11 


0.25 


2.60 


0.05 


4.02 


0.08 
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1. Abstract 

The present invention relates to a 
composition comprising isotactic polypropylene homo- or 
copolymer obtained by metallocene catalysis (A), 
abbreviated to miPP, and isotactic polypropylene homo- 
or copolymer obtained by Ziegler-Natta catalysis (B) , 
abbreviated to zniPP, and grafted. It also relates to a 
coextrusion tie comprising such a composition- 

It also relates to a multilayer structure 
comprising a layer (L) comprising the preceding tie 
and,, directly attached to this layer: 

a nitrogen- comprising or oxygen- comprising 
polar layer (J) , such as a layer of polyamide resin, of 
saponified ethylene/vinyl acetate copolymer (EVOH) or 
of polyester; 

- a layer (J) of an inorganic oxide deposited 
on a polymer, such as polyethylene (PE), poly (ethylene 
terephthalate) (PET) or EVOH; or 
- a metal or metalloplastic layer (J) . 

2. Representative Drawings 
NONE 



